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Introduction

3

 We need to improve inspection performance to detect smaller defect of 

the EUV mask with 193 nm inspection because 13.5 nm actinic inspection 

is not ready yet. 

 We should minimize the inspection ability gap between the actinic and 

193 nm inspections.
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Simulation Conditions
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Simulation Results
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 The normalized intensity difference (NID) is used to check the inspection 

ability for 193 nm inspection.

2014 EUVL Symposium, Washington, D.C., U.S.A.

Absorber defect inspection



Simulation Results
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Absorber defect inspection

 Image shows only one clear defect that can be seen with bare eyes. 

However, there are several smaller defects that cannot be seen with bare 

eyes, but can be differentiated from the rest with NID. 
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Simulation Results
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 Inspection limit of absorber defects by 193 nm
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Simulation Results
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 We can digitize 193 nm inspection image and take NID to distinguish the small 

defects. 

 NID = 0.05 is chosen to be a 193 nm inspection threshold that matches 13.5 nm 

inspectability.



Simulation Results
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Simulation Results
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Simulation Results
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Conclusion

12 2014 EUVL Symposium, Washington, D.C., U.S.A.



13

 We used the digitized image to evaluate the limit of 193 nm inspection.

 The detectable defect size depends on normalized intensity difference 

threshold.

 We can match the detectable defect size limit of 193 nm inspection to that 

of actinic 13.5 nm inspection if we choose proper image threshold.

 Minimum detectable defect size is different if the defect type is different.

Conclusion
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